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/Global Warming on Hold: Surface tem-
peraturesin 1993 remained unchanged
from 1992 levels, said Thomas R. Karl,
senior scientistat NOAA’s National Cli-
matic DataCenterin Asheville, N.C.

Inapresentationlastmonthatthe Ameri-
canMeteorological Society’sannualmeet-
ingin Nashville, Tenn., Karl confirmedan
earlier NOAA report that global surface
temperatures remainabout0.2 degrees
Celsiusabovethe 30-yearaverageending
in 1980. He said, however, that the cen-
tury-long 0.5degree Celsiuswarmingtrend
couldresume, nowthat the effects of Mt.
Pinatubo’s 1991 eruption in the Philip-
pinesare largely behind us. Karland many
scientistsbelieve globalwarmingiscaused
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primarily byincreases ofgreenhousegases
worldwide.

Inaddition to surface temperatures, Karl
alsoreported ontemperaturesinthetropo-
sphere (4,500t0 31,000 feetabove the
Earth’s surface) and the stratosphere
(50,000t080,000feetabovethesurface),
using data gathered by James Angell of
NOAA'sOffice of Oceanicand Atmospheric
Research. Tropospherictemperatureshave
cooled.05degrees Celsiusperdecadeand
stratospherictemperatureshavedecreased
dramatically, withthe lower stratosphere
experiencingrecordlowlevelsin 1993.

Satellite MovestoFloridafor Launch:
The National Weather Service passeda
milestone inits modernization program
last month whenasophisticated GOES
satellite was rolled out by its manufac-
turer, Space Systems/Loral atPalo Alto,
Calif., forshipmenttoalaunchsiteatCape
Canaveral,Fla.
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West Alton, Mo., onthe banks of the Mississippi River, seen here on July 20, during the worst of the
Midwest Floods 0f 1993. Events like the floods caused NOAA climate researcherstocall 1993 ‘The
Year of Water.’ This aerial photograph was taken by NOAA researchers 2,700 feetabove ground.

Droughts, Floods Rampant; El Nifio Holds On

Climate Researchers Call
1993 ‘The Year of Water’

OAA meteorologists have
N dubbed 1993 “The Year of
Water,” marked by floods,
drought, ozone depletion, El Nifio,
and other climatological develop-
ments across the United States and
globally.
In the western United States,

water was in plentiful supply after
some six years of drought. Torrential
rains and epic flooding affected much
of the Midwest. On the East Coast,
the “Storm of the Century” deposited
snow over one-third of the United
States.
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Later in the year, the Southeast
was hit with drought conditions.

NOAA climate researchers
reviewed important climate events
over North America in their annual
summary of factors including ozone
depletion, global warming, floods and
droughts. The results were announced
last month.

Ozone Layer Thin in North

The ozone layer outside the polar
regions registered about 10 percent
lower at the end of 1992 and into
1993 than in past years. Closer
examination revealed that the major
portion of the 1992-1993 ozone
changes occurred in the mid-latitude
region of the Northern Hemisphere,
including much of North America,
Europe and Asia. By the end of 1993,
ozone levels returned to values of the
previous year, but a long-term trend
of decreasing ozone continues.

Ozone measured at an altitude of
eight to 12 miles over the Antarctic
region reached record low levels
during September and October of
1993. On Oct. 12, 1993, total ozone
fell in the atmospheric column to a
new low, well below the previous
minimum established in 1992.

During 1993, there was a continu-
ation of warmer-than-normal tempera-
tures worldwide. The 1993 estimated
global surface temperature anomaly of
plus 0.18 degrees Celsius (0.32 degrees
Fahrenheit) sustained the warming
trend that began in 1985. The normal
used for comparison comes from the
30-year average derived from data
gathered between 1951 and 1980.

Satellite Ground Stations Open: Two
new ground stations have beenadded to
the U.S. network of satellite searchand
rescue facilities designed to help bring
emergencyassistance tomarinersand pi-
lotsindistress. LocatedinGuamandPuerto
Rico, they are the last of six new fully
automatedinstallations.

Aerial photo (alt. 14,0001t.) of downtown St. Louis (foreground, left), looking north on the
Mississippi River to the confluence with the Missouri River, during the worst of the Midwest Floods
0f1993. Busch Stadium and the Gateway Arch can be seen along the river at the bottom of the
photo. Flood waters cover much of St. Charles County, Mo., inthe upper portion of the photo.

However, in the United States,
cooler temperatures in 1993 followed
a string of three much-warmer-than-
normal years between 1990 and
1992. Last year ranked as the 13th
coldest year on record for the contigu-
ous United States since 1895, accord-
ing to the National Climatic Data
Center.

Longest El Nifio in 50 Years

The current extended period of El
Nifio conditions is the longest stretch
of above-normal sea-surface tempera-
ture conditions in half a century. But
it is not unprecedented, said Vernon
Kousky, a meteorologist with the
National Weather Service’s Climate
Analysis Center. EI Nifio is an effect
characterized by warmer waters in the
tropical Pacific Ocean, which re-
searchers have linked to a worldwide
chain of ocean events. These warm
episode conditions, present since
1991, redeveloped in early 1993, and
may have contributed to excessive

rainfall that occurred over the Mid-
west during late spring and summer.

The Midwest floods in July and
August were the major national
weather-related event of 1993. The
floods accounted for nearly fifty
deaths and caused damages of as
much as $15-20 billion over a nine-
state area.

Moist soils in flood-stricken areas
of the Midwest, coupled with normal
amounts of precipitation in the
coming months, could lead to more
flooding in some areas affected in
1993, said Frank Richards, a hydrom-
eteorologist with the NWS’s Office of
Hydrology.

Excessive rainfall observed during
early 1993 over California and parts
of the southwest helped end lengthy
droughts, but brought record flooding
of the Gila and Salt Rivers from
Phoenix to Yuma, Ariz. The excessive
rain was, in part, attributed to the
continued El Nifio effect. &
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OAA scientists in La Jolla, Calif., have developed a method of

monitoring the effects of ultraviolet sunlight rays (UV-B) on marine

organisms that permits researchers to measure molecular damage
within cells of fish eggs and larvae smaller than one millimeter in diameter.

The breakthrough enables NMFS
scientists to measure and observe
precisely the level of UV-B damage to
sea life at various times of the year
and depths in the ocean. That allows
scientists to determine and predict
how sensitive and adaptable different
species are to increases in UV-B
exposure caused by depletion of the
earth’s protective ozone layer.

The work was supported by
NOAA'’s Climate and Global Change
Program and carried out at the
Southwest Fisheries Science Center in
La Jolla in collaboration with the
University of California at Santa
Barbara. It is part of NOAA's effort
to quantify and predict what impact
increased doses of the sun’s ultraviolet
rays may have on sea life.

Fish eggs and larvae are particu-
larly sensitive to UV-B because they
float at the ocean surface where
irradiance is highest. Many eggs and
larvae, like the northern anchovy
studied, are mostly transparent,
allowing the damaging radiation to
penetrate deeply into vital tissues.

“We now have a method that can
be used in field tests to determine
whether fish eggs and larvae in the
upper ocean are undergoing cellular
DNA damage specifically caused by
UV-B exposure,” said Russell Vetter,
leader of the genetics and physiology
program at the La Jolla facility.

Prior to the study, scientists could
measure only indirect effects of UV
exposure under controlled laboratory
conditions, drawing conclusions
mainly from responses of fish to
different levels of exposure.

The new method detects a special
deformity in the chemical arrange-

ment of the DNA molecule inside the
fish’s cells that occurs after exposure
to UV-B light. The deformity, called
a thymine dimer, is an abnormal
“spot weld” on the rungs of the DNA
ladder.

The deformity is detected by
adapting a special immunological
procedure and antibody originally
developed by Japanese scientists for
use in detecting UV-B damage in
human cells.

In laboratory experiments,
scientists also found a cycle in UV-B
damage to fish over the course of a
day and evidence that there is daily,
partial repair of the damage, called
photorepair, which takes place
primarily in the late afternoon.

“We knew that photorepair

NOAA evaluation teams were
scheduled to visit Hawaii and
Alabama this month to assess the
progress of both states’ coastal
zone management programs and
gather local views on the
program’s operation and man-
agement.

NOAA’s Office of Ocean and
Coastal Resource Management
provides approximately $700,000
annually in federal funds to Hawaii
for its coastal management pro-
grams, and more than $500,000 in
matching funds to Alabama.

The federal grant program was
established under the Coastal Zone
Management Act of 1972, which
sets forth specific national guide-

occurs in animals, plants and bacteria,
but we were surprised to learn the
extent to which larval fish depend on
this type of repair to keep their DNA
healthy,” Vetter said. However, if the
DNA damage rate exceeds the repair
rate, larval growth may slow and
death may result, he added.

Running field tests at sea, fisher-
ies service scientists found DNA
damage from UV-B in eggs and larvae
of northern anchovy and Pacific
sardines. The damage decreased with
water depth and followed the same
daily photorepair cycle observed in the
laboratory exposures. The anchovy
and sardine species are important food
sources for many fishes, seabirds and
marine mammals off the West Coast.

Observed primarily at the earth’s
poles in the past, ozone depletion and
increased UV-B radiation has recently
been seen at mid-latitudes of the
Northern Hemisphere, including the
shores of the United States. &

lines and objectives for program
participation. The evaluation will
assess Hawaii’s success in address-
ing these national coastal manage-
ment objectives, implementing and
enforcing the Hawaii Coastal Zone
Management Program, and
adhering to the terms and condi-
tions of the grants received during
the review period, January 1991
through January 1994. The team
will also assess the program’s
implementation of beach manage-
ment practices, the efforts made in
public education and outreach, and
the effects that budget reductions
have on the ability of the Office of
State Planning to implement the

program. &



NOAA Report

NOAA'sFY 1995Budget

1995 Budget to Advance Environmental Research and
Stewardship Responsibilities

NOAA'’s FY 1995 budget request of
$1.964 billion will ensure the
continuation of weather service
modernization efforts and includes
significant programmatic increases
for fisheries management.

The FY 1995 budget request is
reduced slightly from the FY 1994
level. However, significant increases
are proposed in NOAA’s operating
programs. For example, the largest
NOAA account, Operations, Re-
search and Facilities, has requested
$1.897 billion, an increase of 8.3
percent over last year.

‘Promotes Economic Prosperity’

“This budget promotes economic
prosperity in many areas, and has
been restructured to support the
Administration’s strong environmen-
tal concerns and priorities, such as
programs that promote healthy
ecosystems and encourage managing
resources through sustainable devel-
opment,” said D. James Baker,
Commerce Department’s Under

Secretary for Oceans and Atmosphere.

The budget request closely
follows NOAA'’s recently developed
Strategic Plan that has charted a
course for the agency to reach its
vision for 2005. The FY 1995 budget
request is driven by the Strategic
Plan’s focus on world-class research
and development to integrate ap-
proaches to environmental manage-

continuedonpage5

Total Request for FY 1995

(dollarsinmillions)

Account Budget Percent
Advanced S_hort- 1091.3 55
Term Warning
Build _Suste_unable- 258 7 13
Fisheries
Recover Species$ 50.5
Coastal Health 158.5
[nprove Seasonal 94.4 5
Forecasts
EnV|ronmentaI 14.4 1
Technologies
Moo_lern_|ze 76.4 4
Navigation
Education 11.3 1
Decadal to
entennial Change 94.1 >
Envwonme_ntal 15.4 1
Information
Non-ORF 66.8 3
Other 57.3 3
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ment and coastal resource develop-
ment and to significantly improve
environmental assessments and
prediction.

NOAA will significantly improve
short-term warning and forecast
services for the environment, in
particular, to maintain ongoing NWS
operation and modernization efforts
with the requested amount of $1.1
billion.

NOAA’s budget request will
build sustainable fisheries, recover
protected resources and promote
proper habitat management. Investing
in proper fisheries management will,
over the long run, lead to an esti-
mated $2.9 billion increase in net
revenues to fishermen, an $8 billion
increase in the Gross Domestic

ederal staffers at NOAA’s

National Climatic Data

Center in Asheville, N.C.,
help solve problems ranging from
the mundane to the mysterious.

NCDC has provided information
to investigators in a murder trial,
furnished insight into a mysterious
disease, and helped a construction
company decide whether to build a
new wharf.

NCDC, which maintains more
than a hundred years’ worth of
climate data for the country, provides
information to numerous customers
in the public and private sectors.

NCDC was recently contacted by
a Michigan lawyer representing a
defendant in a murder case. The
center provided him with rainfall
statistics for Florida towns along the
route the victim had traveled on the
day of his death.

In another unusual request,
NCDC provided the Center for

Product and the creation of about
300,000 new jobs. A total of $309.4
million is requested for these efforts in
FY 1995, including increases of $62
million over last year in the National
Marine Fisheries Service budget.

In FY 1995, NOAA will continue
to play a major role in advancing the
President’s high-priority agenda items
by participating in the U.S. Global
Change Research Program, the High
Performance Computing and Com-
munications Program, and by serving
as host agency for the Vice President’s
Global Learning and Observation to
Benefit the Environment (GLOBE)
Program. NOAA has requested
$106.5 million for these efforts in
1995, an increase of $42.4 million
from 1994,

The FY 1995 funding request

Disease Control with Guantanamo
Bay, Cuba’s daily maximum and
minimum temperatures and precipita-
tion for the past four years. The
NCDC is cooperating with the
Cuban government to help find the
cause of a mysterious disease called
optic neuropathy, which has affected
some 50,000 people in Pinardel Rio,
Cuba.

A New Orleans construction
company asked NCDC for statistics
on precipitation and storms to help it
decide whether to build a new wharf
or repair an old one. The existing

NOAA researchers have shown that
reduced spring snow cover over
North America and Asia has signifi-
cantly contributed to warmer air
temperatures.

Dr. Pavel Groisman, a visiting
scientist from Russia, and Thomas
Karl and Richard Knight of NOAA'’s
National Climatic Data Center in

maintains or increases funding for
legislatively authorized programs,
such as the Coastal Zone Manage-
ment Act ($41.6), the Marine Mam-
mal Protection Act ($30.1 million),
the Endangered Species Act ($20.4
million), the Magnuson Act ($142.5),
the National Sea Grant College
Program ($43.2) and funds for
environmental compliance. NOAA
requested an increase of $3 million for
sanctuaries.

NOAA is also proposing to
increase fee revenues to be deposited
into a special fund in the Treasury
Department to help offset the costs of
our programs in several areas: aero-
nautical charts, marine sanctuaries
and living marine programs. The
specific details of these fees are being
developed in close consultation with
the community and Congress. &

wharf was believed to be damaged in a
recent severe storm and flooding
episode.

NCDC officials say the legal
community is a major customer,
representing about 30 percent of the
center’s users. The insurance, engi-
neering and business sectors also
represent a large segment of custom-
ers. The largest user groups are
scientists from government agencies
and foreign customers who rely on
NCDC data. NCDC derives its
information from many sources,
including NOAA satellites.

—Patricia Viets &

Asheville, N.C., reported their
findings in the Jan. 14 issue of Science
magazine. The research helps explain
why the increase of global surface air
temperatures, almost 1 degree Fahren-
heit (0.5 degree Celsius) since the
latter 19th century, has been most
evident during the spring. &



n an effort to protect marine mammals, the U.S. Navy will be granted a

permit under the Federal Marine Mammal Protection Act that will for

the first time allow independent monitoring of its mandatory underwa-
ter explosives testing of ships off California.

“Although the Navy has tested
ships this way for many years, this is
the first time it has asked for our help
in developing a strategy to minimize
harm to marine mammals,” said
Rolland Schmitten, NMFS director.
“We are pleased to be of assistance in
providing additional monitoring and
checkpoints so that our obligation to
provide environmental protection for
marine mammals is carried out
appropriately while balancing our
national defense obligations.”

The permit, valid for five years,
stipulates the Navy must observe
strict rules and procedures devised by
the fisheries service to ensure that
both maximum protection and
minimum harm come to marine
mammals located in the Navy’s outer-
sea test range of the Pt. Mugu Naval
Air Warfare Center, 65 miles off the
coast of Ventura County, Calif. As an
added safeguard, the permit requires
the Navy to renew the testing authori-
zation each year with the fisheries
service.

The Navy applied to the fisheries
service for the five-year permit in May
1993. The Marine Mammal Protec-
tion Act allows such permits to be
issued for activities that may result in
marine mammals possibly being
harmed, provided the “take” will have
a negligible impact on any species or
its habitat.

“Our biologists have conducted
research to make certain that the
maximum possible safeguards are in
place during testing,” Schmitten
added.

Special protective provisions in
the Navy’s permit include a two-
nautical-mile safety range that will be

surveyed by 10 to 15 fisheries service
biologists located in five aircraft and
the test ship itself. The aerial and
surface monitoring will start more
than two hours before detonation
time and continue for more than two
hours following the test. Testing will
be postponed if marine mammals are
observed within the testing zone or if
weather and sea conditions prevent
adequate monitoring.

Fisheries service biologists have
spent more than a year surveying the
Navy’s test range to pinpoint three
detonation sites where marine mam-

NMEFS and the U.S. Fish and
Wildlife Service are beginning a
joint study to determine whether
populations of anadromous Atlantic
salmon in New England should be
listed as threatened or endangered
under the Endangered Species Act.

The action comes after a 90-day
review of a petition submitted to the
Fish and Wildlife Service last October
and to NMFS in November. The
petition, filed by the Biodiversity
Legal Foundation, RESTORE: The
North Woods, and Jeffrey Elliott,
seeks listing of the species throughout
its U.S. range--from the Connecticut
River to the St. Croix River on the
New Brunswick border.

The petition introduces informa-
tion on current and historical Atlantic
salmon populations, identifies pos-
sible threats, and cites numerous
scientific articles. Based on the review
of the petition and other available

mals are least likely to live.

Under the National Defense
Authorization Act, each new class of
Navy ship must undergo a series of
underwater explosive shocks before
the ship can be released to the fleet.
The detonations simulate near misses
from mines, torpedoes and projectiles
to determine the structural integrity
of the ship and its vital components,
such as electrical systems.

This testing helps the Navy
identify and correct weaknesses in
ship design early in the construction
of a new class of vessel and thereby
improve the chances for the crew’s
survival. &

data, the agencies believe listing may
be warranted and will now review all
pertinent information. A decision on
whether to initiate listing procedures
will be made by October 1994,

“We have been working coopera-
tively with the U.S. Fish and Wildlife
Service in the Northeast for the
restoration of self-sustaining popula-
tions of Atlantic salmon for years,”
said NMFS director Rolland
Schmitten. “Work on this petition
will set precedent for the two agencies
to combine resources, assess progress
and plan strategies together.”

“Atlantic salmon are one of the
wonders of our northeastern rivers,”
said Mollie Beattie, director of the
Fish and Wildlife Service. “We will
seek information from all those who
care about the salmon before we
decide whether this species should be
proposed for protection under the
Endangered Species Act.” &
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Compu-sneaks Foiled by Alert Staffer

NMC Hacks the Hackers

hey had done it before.

Why, no one knew. A group

of computer hackers--
hobbyists with a potentially de-
structive streak--had broken into
the computer system at NOAA’s
National Meteorological Center in
Camp Springs, Md., in September,
by contacting it from their comput-
ers through other systems, and
trying a few passwords. Although
they hadn’t damaged anything or
compromised any information, the
potential for damage was great. If a
hacker wanted to, he or she could
change or delete enough informa-
tion to wreak havoc with weather
forecasts, putting lives and property
at risk. They had to be caught. But
how?

After consulting with the FBI’s
National Computer Crime Squad,
NMC staffer John Ward decided the
best action was...no action. Or at least
let it look like that to the hackers. So
Ward, rather than changing the entire
system and possibly giving the hackers
more of a challenge, instead provided
easy access to the NMC computer
system. If the hackers did any dam-
age, however, or attempted to use any
part of the NMC weather forecast
system, they’d be locked out.

But he also put into operation the
computer equivalent of a video
security camera--special monitoring
programs which kept a log of who
was using the computer system, and

JohnWard, National Meteorological Center staffer, aided the FBIinthe apprehension of Danish
computer hackerswhohad brokeninto NMC's computers.

from where. If any of the hackers’
special patterns were detected, Ward
would be alerted. He could then alert
the FBI, who would begin to trace the
activity back to its origins, wherever
that might lead. The whole process
could take as little as two minutes.
But it had to be done quickly, since
the hackers usually stayed on the
system for only a short time. NMC
staff covered the system 24 hours a
day, seven days a week.

They’re Heeeere...

On a Sunday in December, the
alarm went out--the hackers had come
back. Within two minutes, the FBI
had traced the connection to a house

New Mission Means New Name for Lab

A “renewed commitment to...environmental technology” has led one of
NOAA’s 11 Environmental Research Laboratories in Boulder, Colo. to
change its name to more accurately reflect its new mission.

The Wave Propagation Laboratory became the Environmental Technology
Laboratory (ETL) late last year. The new name better describes the breadth of
ETL’s mission to improve the Nation’s geophysical research and services through
creating, assessing, and applying cost-effective remote-sensing measurement
systems, said Dr. Steven F. Clifford, ETL’s director.

continuedonpage8

in Denmark, and on December 8,
Danish authorities arrested three men,
aged 17 to 20. A fourth was arrested
two days later. The 17-year old was
charged with disrupting the day-to-
day operation of the data handling
system; his maximum penalty is four
years. The others were released
pending further investigation. Accord-
ing to Danish reports, the hackers
gained access to 32 computer systems
in the U.S. and 36 in Denmark,
through computer networks such as
Datapac, the Danish telephone
system, and the Internet.

“Working at NMC can be
exciting,” Ward said, “especially
during hurricanes and major winter
storms. But nothing can compare
with the adrenaline levels I felt when
the intrusion alarm sounded and |
scrambled to find a phone to call the
FBI while watching the hackers on
my computer screen. The result made
all the late nights and long weekends
worth it.”

—Jerry Slaff &
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The new Geostationary Operational Envi-
ronmental Satellite, or GOES-|, isthefirst
ofaseriesoffive meteorological satellites
thatwillassure dual-satellite coverage for
the United States into the nextcentury. It
will be designated as GOES-8 after its
launch, scheduled for mid-April.

The United Statesnowhas only one opera-
tional meteorological satellite in geosta-
tionary orbit, GOES-7. Acompanion satel-
lite was lost during a launch failure in
1986.

Since then the United States has been
servicedbyasingle GOESandaborrowed
Europeansatellite. Anothersatellite, GOES-
J,issetforlaunchin1995.

Jet SkiRuling to Be Appealed: NOAA
willappealadistrictcourtruling that strikes
downaregulationlimiting the use of jet
skisand other motorized personal water-

craftwithinthe Monterey Bay National
Marine Sanctuary off California’s coast.
Theregulationwasintendedtoreducethe
use of motorized personal watercraft,
whicharereportedtohave causedatleast
one collision with a sea otter and are
consideredathreatwithinthe sanctuary’s
areas ofhigh marine mammal and seabird
concentrationsandkelpforests.

New Appointments: Amongthenewcom-
erstotopNOAA positionsthismonthare:

= Derek Winstanley, Deputy Chief Sci-
entist, former director of the National
AcidPrecipitation Assessment Program;

= LoriArguelles, director of Public Af-
fairs, former Congressional press secre-
taryand news director ofthe GEM Group
radio stationsin Santa Barbara, Calif.;

= SallyYozell, director of Congressional
Affairs, former aide to Sen. John Kerry;

= Jeffrey Benoit, director of NOS's Office
of Oceanand Coastal Resource Manage-
ment, formerhead ofthe Massachusetts
CoastalZone Management Office. &)

he 1993 fall run of nearly

21,000 chinook salmon in

California’s and Oregon’s
Klamath River basin, although the
strongest since 1989, did not reach
Federal preseason goals.

Fisheries scientists from NOAA’s
National Marine Fisheries Service
point to severe loss of habitat and the
recent extended drought as possible
causes of historically low numbers of
returning Klamath chinook salmon.
Tight restrictions on ocean and river
fishing for Klamath salmon have been
required so sufficient numbers of fish
can return to spawn.

Only 20,880 naturally spawning
fall chinook salmon escaped ocean
fishermen and river fishing last fall to
return to the spawning grounds of the
Klamath and Trinity rivers, according
to figures released by the California
Department of Fish and Game.
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“The Wave Propagation Labora-
tory was a leader in developing the
new technology of remote sensing
over the past 25 years,” Clifford
added. “The name change to the
Environmental Technology Labora-
tory manifests our renewed commit-
ment to the development and transfer
of environmental technology.”

ETL is regarded as an interna-
tional leader in developing ground-
based remote-sensing instruments
(such as Doppler radars, wind
profilers, and radiometers) that use
radio, light, and acoustic waves for
atmospheric and oceanic observation.
With these instruments, ETL scien-
tists have obtained unique measure-
ments of a huge range of environmen-
tal phenomena, ranging from the
dynamics of air pollution to the
velocity structure of tornadoes.

—Janet Amber &

The spawning escapement fell far
short of the goal set by the Secretary
of Commerce and marked the fourth
consecutive year that the run failed to
meet the minimum spawning escape-
ment goal of 35,000 naturally spawn-
ing adults.

The minimum escapement goal,
or floor, is specified by the Pacific
Salmon Fishery Management Plan
and is regarded as the minimum
number of spawners needed to protect
the productive potential of the natural
stock. The Secretary of Commerce, in
an emergency regulation last April, set
the 1993 spawning escapement goal
at 38,000 with the hope of avoiding a
fourth year of sub-floor escapement.

Fisheries scientists had predicted
that under the Secretary’s fishery
management measures, 72,600
salmon would return to the Klamath
River, of which 21,200 were allocated
to sport and Native American net
fishers.

The river run of two-year-olds,
which predicts the strength of the
next year’s ocean three-year-old
population, was the fourth lowest
since 1978; only 7,576 returned,
compared to the run of 13,688 in
1992. &
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